Release of vancomycin and tobramycin from polymethylmethacrylate cements impregnated with calcium polyphosphate hydrogel.
The influence of calcium polyphosphate (CPP) gel incorporation on the release of vancomycin and tobramycin from polymethyl methacrylate (PMMA) cement (Simplex P, SP) has been studied. Adding 10% CPP gel to SP led to a much lower burst release of vancomycin and considerably extended release of both vancomycin and tobramycin up to 24 weeks. Antibiotics released from this new material retain their bactericidal activity for up to 15 weeks. The improvement in the antibiotic release is mainly due to the molecular interactions of antibiotics with embedded CPP polyphosphate chains as confirmed by Raman spectroscopy analysis. The inclusion of CPP hydrogel also increased the SP surface roughness and pore sizes, leading to a higher release rate of antibiotics. The new material is biocompatible and has similar handling properties and mechanical strength as compared to SP cements. We believe that incorporating CPP gel provides a better and usable drug carrier for PMMA cement. © 2017 The Authors Journal of Biomedical Materials Research Part B: Applied Biomaterials Published by Wiley Periodicals, Inc. J Biomed Mater Res Part B: Appl Biomater, 106B: 2827-2840, 2018.